Klossiella hydrom.vos from the kidney of an Australian water rat (Hydromys chrysogaster) is reported as a new species. Numerous examples of the various stages of the sporogonic cycle were observed in the epithelium of the kidney tubules. In addition there were also schizonts, mainly in the glomeruli and to a lesser extent in the renal vessels
Life Cycle and Characteristics of Klossiellidae
Although the life cycle of Klossiellidae is still somewhat speculative, it is claimed that after ingestion of the sporocysts the sporozoites emerge and move from the alimentary tract into the blood stream then enter endothelial cells, mainly of the glomeruli, where they grow into schizonts and produce merozoites, which repeat the schizogonic cycle [13, 4] . In K. cobayae the last schizont, which produces gametocytes, develops in the convoluted tubules, whereas in K. muris the whole schizogonic cycle occurs in the glomeruli. The schizogonic cycle is usually difficult to demonstrate and has so far not been observed in K. equi and K. boae. After a number of asexual generations, gametocytes enter the epithelial cells of the kidney tubules where they commence the sexual, sporogonic cycle that ends with the formation of oocysts.
The following characteristics distinguish the Klossiellidae with their single genus Klossiella from the other families of the subclass of coccidia (Coccidiomorpha, WENYON [13] , Coccidiasina, LEVINE [4] ). The macrogametocyte and the microgametocyte are attached to each other (syzygy). After having entered the host cell the microgametocyte divides once or twice to produce two or four microgametes of which one fertilises the macrogamete. The microgametes are not flagellated. The zygote is not motile. Numerous sporocysts develop within one oocyst (polysporocystic). It is thought that a typical oocyst wall is not formed, but the sporocysts are surrounded by a membrane produced by the host cell. The sporocysts themselves have a definite wall, and each of the sporocysts contains numerous sporozoites (polyzoic). The life cycle involves a single host.
Observations

Macroscopic Examination
On macroscopic examination the water rat was cachectic, and apart from congested kidneys, liver, and lungs, no other observations were recorded.
Histopathological Examination
Histo pathological examination confirmed the macroscopic findings of hyperaemia in lungs, liver, and kidneys. In the kidneys hyperaemia was particularly noticeable in the glomeruli. In addition, there was a heavy infection with coccidia. This infection had, however, not caused any significant inflammatory reaction. All stages of the sporogonic cycle were identified in the tubular epithelium. Schizonts were observed in the glomeruli and to a lesser extent in renal vessels.
Description of the Parasite
The nomenclature of the sporogonic cycle used here is largely based on the descriptive terms proposed by SEIBOLD and THORSON [9] . These are more suitable for histopathological descriptions than the terms based strictly on the developmental steps of the parasite, which vary with different authors. The following stages are distinguished: (1) uninuclear form (2) multinuclear form (3) budding form (4) development of sporoblasts, and (5) maturation of sporoblasts to sporocysts with development of sporozoites. All of these stages develop in the epithelium of the renal tubules.
The uninuclear form was the earliest stage recognised in the sporogonic cycle. Five to seven micra in diameter, it lay within a vacuole in the cytoplasm of the enlarged epithelial cell that was protruding into the lumen of the tubule and attached to its wall by a narrow peduncle. The nucleus of the epithelial cell was compressed ( fig. 1 ). With many of these organisms one to four additional but much smaller bodies (microgametes) could be seen in the same vacuole. They were mostly spherical, about 3.5 pm in diameter, and had one small nucleus ( fig. 2 ). Some of these smaller bodies were in the form of a signet-ring.
The uninuclear form grew into the multinuclear form, which was up to 22 pm in diameter ( fig. 3, 4 ). At this stage the host cell had become further enlarged. The multinuclear form was followed by the budding form in which the wall of the parasite became undulated and then formed budlike protrusions ( fig. 5 ). The buds developed subsequently into sporoblasts that then matured into sporocysts. Up to 13 of these sporocysts were counted per oocyst.
The sporoblasts were spherical and 5 to 7 pm in diameter with a distinct wall that surrounded reticulated cytoplasm ( fig. 6) . Individual sporocysts stained deeply basophilic, which obscured their contents ; however, in less intensely stained sporocysts up to 30 discrete, darkly basophilic nuclei of sporozoites could be seen ( fig. 7) .
Evidence of the schizogonic cycle was much less prominent than of the sporogonic cycle. Only a few schizonts were found in endothelial cells, mainly in the glomeruli and to a lesser extent in other vessels of the kidneys. The schizonts were seen as basophilic structures up to 35 pm in diameter, containing numerous very small basophilic nuclei (fig. 8 ). The lumen of the tubules contained a moderate amount of amorphous, mainly eosinophilic debris.
Discussion
The parasite found in the water rat had characteristics of Klossiellidae ; however, it is unlikely that it is one of the species reported in other animals because protozoa in general and coccidia in particular are remarkably host specific l. The water rat is indigenous to Australia and belongs to the subfamily Hydromyinae of the order Rodentia. Phyologenetically, the water rat is thus much further from its nearest relative the mouse in which a Klossiella has been found, than are the various species of rats that, with the mouse, belong to the subfamily Murinae.
The parasite itself is also morphologically different. The spores are spherical, whereas in other species they are ovoid. A maximum of 13 spores per oocyst was found in this parasite, whereas the numbers reported in K. boue [14] , K. equi [9] , K. cobuyae [3] , and K. muris [3] were up to 50,40,20, and 16, respectively. Thus this parasite is considered a separate species, and the name Klossiella hydromyos is proposed.
No significant inflammatory reaction was seen in the kidneys, although they were heavily infected. This has also been observed in other animals [l, 4, 61 and appears to be characteristic for Klossiella. In spite of the absence of inflammatory reactions, however, a severe infection is not necessarily harmless; extensive damage of the tubular epithelium is likely to cause kidney failure. STOJANOV and CVETANOV [12] examined the kidneys of 1,960 guinea-pigs and found degenerative and necrobiotic changes caused by K. cobayae in 270. Inflammatory reactions were rare and not specific. They concluded that massive infections may be fatal.
No clinical pathological examinations and particularly no renal function tests have been reported. Such investigations could be useful as they may give more insight into the pathogenic effects of Klossiella infections. This in turn may influence the interpretation of experiments in which some of the animals used are incidentally infected.
When only histological sections are available, it may be impossible to find stages of the schizogonic cycle. In the work on K. equi and K. boae only the Toxoplusnm is no exception to this rule. Although it may be found in many different specks, it had long been considered an exception. Toxoplasma is now regarded as the schizogonic form of Isosporu, and its presence in the different hosts a unique aberration that does not develop to maturity. sporogonic stages were observed in spite of extensive search of various organs. In the water rat schizonts were seen mainly in the glomeruli and to a lesser extent in the vascular endothelium in other parts of the kidney, but not in lungs and liver. Schizonts were not seen in the tubular epithelium. To the contrary, with K. cobayae the last schizont develops in the convoluted tubules, and with K. muris the whole schizogonic cycle, including the final one into young gametocytes, takes place in the endothelial cells of the capillaries of the glomeruli. This also appears to be the case with K. hydromyos.
A histopathological slide of the kidney containing the parasites has been deposited at the Queensland Museum, Brisbane (Reg. No. G 5374).
